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(54) SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a semiconductor 
device having a highly reliable breakdown voltage 
structure where the electric field concentration hardly 
occurs. 

SOLUTION: An nwell layer 9 is formed on the surface 
layer of a p-substrate 10, n-type high potential regions 
8, p-type low potential regions 12 and poffset regions 14 
are formed on the surface layer of the layer 9, a spiral 
thin film layer 6 composed of repeats of first 
conductivity type and second conductivity type thin film 
layers 4, 5 through an insulation oxide film 18 is formed 
on the surface of the substrate 10, and a backside 
electrode 1 1 is formed on the backside of the substrate 
10. When in this structure a positive potential Vs is 
applied to a high potential electrode 2 with reference to 
a low potential electrode 3, the potential Vs is also 
applied to the end of the spiral layer 6 connected to the 
high potential electrode 2, thus forming a uniform 
potential distribution over the spiral layer 6. 
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20 -[0 0 5 1] B10I4. C©fg95©SI 5^SS#i©¥^{£ 

4#»*SttK:»j*£tvr^*. il9##^©»KJltt^ 
iiiiiiiti2itf»iii5^Msn, 01 

(a) £©»U»»4. ffl#*tt©»RJltf«*** (B10 
TTtt, »liR#Stt©«KJI6 a, ^2S#M0»I 
16b. JB3j»**«©WR)i6 c*J:«*4»MSI€r« 

o)fii6doD4*) ^snTVis^cT*^. umm 

fc, te©fi^fc»SgE{£«k-3T«&:#*J©i3— fl^BS 

[0 0 5 2] M. *5*W«©¥3M*t£II©B*WrBiia 
fiJ:ac^y^«1B©«tt»#©« : 3 t »4, (a) 

# (b) ti^i;-c*s©-cui^S:*iS-r*. El lte, 

£ ©5891©* 6 ggJft«©*«(M£«K;m**B«Wrfl5B 
ilNMOS (nft^MOS FET) tCjgfflbfe^J 
[0 0 5 3] pS£5 7©Nwell^5 8£J£jj£U. N 

»eiiM«5 8©*ssts*;«tcp- mme 0, P 

40 0 ffsetM®6 7 S^J&L. Sfc, PwellM*£6 1> 6 4 

zmtfctz. -d€i,z, mmmtm 6 9 . 7ot»i.lo 

COS (Local Oxidation of Si 
1 icon) £«J&-f£. -?-©O^C. BSbft^y- 
Mftl^^LT^U v'JZJ>-cy-h@@7 2$r^B£ 
U. %Mfbi7 0±«C#U-> , JH>^7 5, 8 4*3J; 

8 3tt»l3l*6«T?BlWUfc'b©.tra»T7**. 
MISbfcJ;5tc. C©j!l##«©?»l^fi8 3tt£gC©p 
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[0 0 5 4] Oflc. V-X«*£&*n+ **6 3. 
6 5, KW>««i&5n*I«6 8SMl/. -© 

J«U *fc7^ F^- h tft** 'J ">'J 3 >«7 
5, 8 4£nJ&©{£i£tri;Jf O^fC, 3>^b 

$t-Sfc«e>C p*S^5 9, 6 2. 6 6£J£J5£U £ 
i»##«©*KS8 3©0*b&Hp + M*S2*> 

[0 0 5 5] -P^IC, 0*b&(^P SG CJ > • #7 

b&«» y-7HTl. 7 3*«t^HH>ta7 4 
&J£>£b, Bfi5C«tSfflJ«ffi8 5*»J«-r*. £©iSlf 
UiSNMOSIl :*>#c<i©££. ^fllflKT?***-? 
«E3&iflHt««2 0 1*. V-X« <n+«*6 3, 6 
5) i>5HH>fll (n*I«6 8) lc8&n£>flli£"Tfa& 
■5. »*#tt©»BtJH8 3*«. ±««E*««EnaiStt«* 
2 0 K»±lCff£^ntV^'iT. IMitCKl/ 
-1* Xfl!l^©«ffi»**^— ' fkT^T. 

fciffi©ffi®«:*ftJtSit-* S£tC, V— 

[0 0 5 6] 11211 Zi<DRW<D&7$imm<D¥mfc 

jRb&WEE«ifi&, iBWEE#S!PMOS (p^ir^M 
OSFET) lCjgfflbfc^T*S. ddTtt. ffi&OPt 
«jfe«W»4#K"r**«, tffi#£t>c©i£§£Jf 1 0 4 tt. 0 

1 1 hmmz. ett««2 o 2©jic»j«snTv»*. 

CI ©*§£• t>* 6 bfc3»* t. ra*©36**«» 

[0 0 5 7] 

[f85B©3W&] r©^BJ(C«tn«, fttt®«©raffl£fl> 
^1 (r fS] 36^0 T^0L. B5S&®*££:fl£«&M*££«a 

-;vF7^-h^jft#£tt©igJftSffi£Ji) tctt^r^iH 

[0 0 5 8] 7it- y-f*-K©JS!Wffi4#ttSr 

5p|fflbTt^£©T. a^ftStt^'l^tK. ■€•©£«&, 

W*^-rs#U->'J=i>©5FM%SS* 1 x l 018 c 



14 

[0 0 5 9] *&, »)RJl£«&#i:ir£::<h-e. #^ 
[0 1 ] crosgsu©* i stew«©*#*s«»c*w*w 

fffSMSET, (a) ttggFPH0. (b) (a) 

© a - A&L-cwm b fcsgpw ffi 0 

[0 2] ^-y^Sffiromfi^weiT^^bfc:^© 
-e, (a) tt#*#£«©R«WriHia, (b) 

[in 3] z\<Dmno>m2mffiM<?> i tmfcmw:iz&tfz>ii 
[05] #u v'ljn^fflutyit- ^-r*-h*©e 

[0 6] jR#^tR©»MStC»oT©S^fljT. 
(a) lii^*©iS@-!r, (b) tt (a) ©i£*0 
<h^#^^©S^®©0tr. (c) «S&#*J£*-T0 
[0 7] ft3fe©Wl£#fjtS&-Tr&&, Double RE 

fe-&&*tifi-l?. (a) «^SBt9f®0> (b) t4mffi»* 
0 

[0 8] ¥#{fcrtHB©^2.«©i£75*D2:*bfc0 

[0 9] Se5fe©WJE«jigB-C. ?a##^©^BRi£tr[)l 4 

5 (Dg^nm 

[010] C©^BJcDm5Hig{RJ©#^^BtC*3tt-5 

[011] £©BW©S6H««©¥W#S»K*tt* 
ggB»rS0 

[012] i©5BW©«7*«l«©*W(*:S6«»C*»t* 
KtffWBH 

1 

2 

3 &«&4M«B 

4 m i mmmmmm 

5 fg 2 3$SJ&«IBIJ1 

6 »#&tta>ffKM 

6a~6d ^l~^4^#^«©li^e 

8 fiimftfg^ 

9 NwellM^ 

1 0 p»K 

10a pXIl 

1 1 SffifilVS 

1 2 fentiLfcigi. 

1 4 PoffsetM^ 

15, 16, 17 M#€MX©WKfli 

1 8 tfifl&fclft 

1 9 mm&MMW. 

2 0 fftttttttt 
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1 

2 
3 
4 
2 5 
2 6 



15 



n- M 



mi] 



16 



* 2 7 
2 8 

2 9. 3 0. 3 1 

5 3 !&JgJBt 

55 p njg-o 

5 6 y<v>/fffi 



[0 2] 




2 • • • ^^ttflPM^^^^^^-,^ 
15. 16. 17- -©££ttOi5BHg 



Tl 8 V 1 7 l~6 14 Tv" 7 



1 0' 



47^ 



]7V 



1 2 



gkzzzzzzzzzzz 



ZZZZ3 



—5 6 



6 - 



I 0 * 
I 0 a 



t 8 
5 G 



1 1 • ■ 

1 2 • ■ „ _ 

I 4 • • Porrm »-t--~ 

15, 16. 17-- 
(b) 

[04] 



4 5- 
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Cb) 



[0 3] 




[0 5] 
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2000-294803 



[BIO] [0111 
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[tmiti B ] 1 2^1^ 3 10 (2 0 0 0. 1. 3 
1) 

[^mmiE 1 ] 

WEH&WfltJtKiBJ***^ Miia##«©^^Sco 
Strata oT. WCltlCpny-f*- 

[»*a2] wfiJsi«ii£WES6 2««£(Dm©WE 

u v- «j 3 Mem i jum^ns ti2 it)g®^A^ 
T-sit^ i ke*«>**#s«. 

ij -> ij n >Tjg^^nfc^ i mm.mm.WLii webi 2 si® 

^M^*32SIC1S^<B^$*T.. WEf£l3£ttJ£^£ 

wtsm 2 «tiS%^Tp n y-r K«sns z 

[§fjfc*5] WEp n^-f*- JiHiliyiJfe U < 

E«©¥##ge. 

[»*B7] WE$ei**»«W3«fctfflfEIS2i|«» 
tg^cr»^F»E%iiaA s 1 X 1 Oi8cm-3J^±T$)^>C <h£ 

9 ] i»e»»Bt0>jp** 0.01 «±t- 1 0 n 
msiTt-r^^t^mtt^m^m 1 *^H2 kew 



K*^s«<o*Bsic^ 1 mmm<n^ 1 m^tm 2 m 
ff®$2f^iiTfi£^n, WE8Si««<tWE 

SB 2 ^«P B 1©iftE#«#S1£®&ffi®K> WEfg 1 UK 

***&«u Jao, wess 2 -5 kjb 2* 

«fcj&t««U WE*2««£ifflE*2««£a«»tt-r 
1 1 ] ffiE¥W*££# t * 1 

2 mnmofs 1 2 « 
mi^mvc^n^nm^ti. mvm 1 M^-twEfg 2 

««©|y]©ME¥^«i:*«»*ffiJH-. WEMIl®«*5 

2ia*^iii/t, m 2 mmM<DW, 3 w 

Efgi®*S*®OHtyJ;otcU>^tc^fiK$n> WE 
% 1 fit^itlSf 1 f I^/i { iiU> iIB!2S«i:i 

Em 2 as t*«««t-r* - ts^i^-r^iit 1 ice 

4te>¥*flE!Sii. 

1 2 ] M&¥m&MM>MMMKM 1 *gg^<ft 

<oas 2tij:S2 3Ha»<o« 3 MaMkXM^iL 

fifties! 2 fg&£WEff£ 3m«t<Pfiag>WE^ 1 @«g>aiB 
miz, i!E^2g«»g.BiL, ao. WES5 3 fig^tcjg 

3^£2£M2MMM2M£M&£MMML ME»2 

««£fflEjBl*Bifcft*ttl»U IIMaS6 3»tt£flMBgS 

fcWE»3««PM<PME»l«tt<PgBlBK:, MEM 
2t«»6ll/. Id, WE«3«ttfc«rrs«fc5tcSB 

2^tt^cp^4ga^c^g6:gn, MEgitSHiEl 

2 {j«a^B±^fcBiES 2 M%c<h WEIi 3 
(D^B(D±gBtC^g)cgn, WE5S2®IS&WEff§3%« 

mm. 

Bo 

naafll 6] WE^a>(»g«<OiBfiE&V» . WEpn 
¥■< H<0Bt^«BE&VZ . WE»»#*ftg>»lgW<P 

VB <Vz xm 

»KE«g>#ig«gaS«. 
[3M0MHIE2] 



(13) 



4#BH2 000-294803 



[*ie*#*»**] mmm 
imiE^ms^,] 0006 

[0 0 0 6] ltJOpnS^S. NwellM^3 4iP 
offset«^3 9. (gm{4^«3 7©pn8^0> 
5-0©p n Nweiiag«3 4j:p M13 5 a 

-5. 

[#l*ttiE 3 ] 

[*tiEttft*««] mmm 

[*IE»*«1€] 0 0 2 3 

[0023] mu*mwmm*m,imn.MT°&-DX. m 

#3»#S«©»®)1CSB 2 Him^©Sg 1 ttl* t* 2 (Btt 

***UT-tn-^n»(R$n. sagB^i««t«rf3^2® 

^lM«£&0BtrJ:3fcU>^tKtcP/&$n, MSB?!? 

i mmtmm^immt*mmL. m&m 2 ^twae 

M^QD^SPtcm 1 agtt7£cDjg 2 Mi£t&2 gMjjM©Ig 
3^aa*8gbTffiEfi£3tt. M§B1fl2tB*gE£il&§ggl3%Ui£ 

4mmm^n, mmm 2 mm tmm&i mm txm 
sau mmm3mmtm$E^2mmtm^m-ri>mm.i: 

%i2m®.iiWi3mmrfMl<TMl&2*l. m&&i2Mt&£ 

mz?&3mm<Dm<nmEm 1 mm<D%mm\z, mvm2 

aw»<o»4««^tfean, mess 1 mmizmmm 2 
««<oanB±^fettiMnagi 2 M^tMsBfis 3 ««<pm<p 
^Bop±astc^6fe^n. HffiBm2g^taMgB^3gB^«h 

[^«IE4] 

[«E^ass«] B^aB« 

[SiIEM^S«] 0 0 2 8 
[«iIE#*£] g£M 
[»iErt*] 

[0028] m*v>yx.i — y< i«©yit-lE 

n&^"c\ »IHjhttIBK**pn*£©ScSm£-r* 
(1) VS <m-Vz ©it (7zt-^-ft-Ri# 



rtsnfcfi^oyx^— K te, gg- fr^JEE • « 

•at. m&umummzfio. ®rt©jgs©tf£>oi*te 

(2) VS Sm- Vz ©<h# (7it-^-ft-K(W 

[3H**BIE 5 ] 
[*IIE2t#iSSi£] SH»H« 
[«IE^»JaS«] 0 0 2 9 
[ffiiE^ffi] ^JE 
[«Ert^] 

[0 0 2 9] yit- 94-*— H©fflftSWl/T. ¥ 

«< ft.5J:-5K:K ^rntf. MSB© (1) JS©#RtKtt 
SIMPS** 7iJ — y-r HSrJK«3-&-f 

H©®Pi±Bt©mJE • mfttt^ttTSt* 1 ?. £©2i*a 

I^B©£j6S:*#£KJ;£i2»te4>£t^o MS© 

&itiztt?z>. mnmm<D&m>b. s£*©^ista©^# 

[^ttttiE 6 ] 
[«IE^^»»«] BJjjsffl* 
H*IE*t*JHB«] 0 0 5 3 
[ffiiE**] 
[*SIEl*J^] 

[0 0 5 3] pS^5 7©Nwell«^5 8£P/£U N 
wellM^5 8©i£Hlf djUS^Kp- fiS«6 0. P 
offset««6 £jfc. Pwell««6 1, 6 4 

O^tC. *6ig:&<t:flg6 9, 7 0TWLO 
COS (Local Oxidation of Si 

1 icon) -?-©o^tC, S^bfc^y- 

b. |fift&ft:IR7 0±C#U y'j3>R7 5, 8 4*± 
8_3Sr»J«TS. -©?d##tK©« 
1§8 3fctt6l**«rclilWLifct><Di:H«&Tr**. 13 
S*. nUIBbfcJ^tC, C©iiatttt©»lI8 3«^S 
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[*fiiE**JMIB«] 0 0 5 7 

[*IEl*lg] 
[0 0 5 7] 



7n> b-^— 



HMJM&IE8] 
[MjEM**M«] Ml* 
l«iEM*qiS«] 0 0 5 8 
[WfiETjffi] S£SE 

[0 0 5 8] yit- h*©2»WEE«rtt* 

£»J«T*# ij ~> U a >©3F*Ef»»«S 1 x 1 0 « c m 
-»SU:£»»«<!: ■*oyit-^*- 



F^— A(##) 5F048 AA05 AA07 AC06 AC10 BA01 
BB05 BCOO BC03 BC07 BC12 
BDOO BE03 BE05 BF16 BG12 
BH05 BH07 CC06 



